Abstract: A bryological inventory of the Upper Mazaruni District, Guyana (former British Guiana) yielded almost three hundred species, including 2 genera and 11 species new to science and 130 species new to the Guianas. The densely forested and very humid north slope of Mount Roraima (500-2300 m.) proved to be the richest area for bryophytes and most of the novelties were found there. The present paper provides an enumeration of the species collected with a brief characterization of their habitat. The following species are described as new: Haesselia acuminata Gradst., Plagiochila gymnocalyx
INTRODUCTION
This paper presents results of a botanical exploration in the Upper Mazaruni District, Guyana (former British Guiana) in February 1985. Main goal was to inventory the north side of Mount Roraima. The exploration took place in the framework of the Flora of the Guianas project and was done by the first author in collaboration with H.J. Sipman and A. Aptroot (lichens) and J. Renz (orchids). A detailed itinerary of this expedition has been published elsewhere (Jansen-Jacobs et al. 1986 , Gradstein 1986 ). Mount Roraima (2750 m.) is the highest and probably best known mountain of a group of table mountains or 'tepuis'of the Roraima sandstone formation (Guayana Highlands) surrounding the 'Gran Sabana' in the southeastern corner of Venezuela. The mountain is located on the intersection of the borders of Venezuela, Brazil and Guyana (Fig. 1) . The major part of the mountain lies in Venezuela and only a small northern portion belongs to Guyana. Mount Roraima is the highest point in the Guianas and the only mountain in this region with a welldeveloped montane flora. The summit of Mt. Roraima is almost completely encircled by two sheer cliffs, each 400-500 m. high. The inaccessibility of the summit, noted by R. Schomburck and other 19th century explorers of the region, gave way to the belief that prehistoric forms of life persisted on the plateau and inspired A. Conan Doyle to write the novel The Lost World. Since 1884, when E. Im Thurn and H.J. Perkins discovered the ascent route to the summit and made the first botanical collections on the plateau, numerous expeditions have been made to Mount Roraima and its vascular flora has become comparatively well known. However, very little is known about the bryophyte flora of Mount Roraima. The only relevant papers are by V.F.
Brotherus on the mosses and F. Stephani on the liverworts collected by F.V. McConnell and J.J. Quelch in 1896 (Brown et al. 1901) . Although cited as originating from 'British Guiana', these collections are all from the Venezuelan part of the mountain and it is unlikely that any plant material was collected on the Guyana side of the mountain before 1971 (Steyermark 1981) . Access to the summit is in the south in Venezuela, where the cliffs are at their lowest and meet with the uplands of the Gran Sabana at about 1400 m. At the north side, in Guyana, the mountain is surrounded by dense primary forest, which was not traversed by botanists until 1971 when a party of the Oxford Explorers Club led by A. Warren approached the mountain from Guyana. The route to the mountain from the north, the 'Waruma trail' (Fig. 1) , is described in detail by Warren (1973) and MacInnes (1974) . Collecting at Mount Roraima during the 1985 expedition was done at altitudes of 550-2300 m. along the 'Waruma trail', following the Waruma river and up the north slope of the mountain to the ridge below the summit. A brief account on the topography and climatological conditions of this area was given by Warren (l.c.) and Holttum & Edwards (1983) . The north side of the mountain is densely forested and wet as winds in the area are prevailing north-easterly, blowing moistureladen ocean air from the Guyana coast to Mount Roraima. At the village of Pilippai (500 m.) in a flat river drainage area approximately 45 km east of Mount Roraima, annual rainfall amounts to 2800-3600 mm. It may be assumed that the northern slopes of the mountain receive considerably more precipitation. During much of the year, the upper slopes of Mount Roraima are enveloped in clouds. As a result, a 'mossy' submontane and montane forest vegetation is found on the slopes at this side of mountain from about 600 m. upwards. Up to 1985, several British expeditions had explored the vascular flora of the Guyana side of the mountain but the bryophytes remained virtually unknown. P.J. Edwards (Kew Gardens) collected 18 specimens along the Waruma trail in 1978 and 1979, including 10 species of mosses and 3 species of liverworts (Edwards oral comm.). Our expedition yielded about 600 bryophyte collections (ca. 400 liverworts and 200 mosses) from the Waruma trail area and the north slope of Mount Roraima. In addition, about 400 specimens were collected in other locations in the Upper Mazaruni District, including the surroundings of the Amerindian villages Mayoripai, Jawalla, Kamarang and Waramadan, the hills between Mt. Pwipwitipu and Waramadan (colls. cited here as "Waramadan"), and Mt. Latipu (1000 m.) near Kamarang. The localities are shown in Fig. 1 . To date, all of the mosses and the majority of the liverworts of the 1985 expedition have been identified. Lacking are the identifications of some Lejeuneaceae, Aneuraceae and Bazzania species. This paper presents the bryological results available thus far. In addition, some specimens gathered recently in the Upper Mazaruni District by other collectors are also included, viz. collections of P.J.M. Maas et al. (1981) husnotii) and found that these plants are essentially similar to A. husnotii but stand out by their rather small size, rather spatiated leaves and leaf cells little narrowed towards the margins. Most likely A. campanensis is just a modification of A. husnotii. Caribbean material of the latter species has been described and illustrated by Fulford (1968) and Schuster (1969) . The cell walls in the Roraima materials vary from faintly striate-verruculose as in typical A. husnotii to strongly and densely verrucose (5266, 5197). In coll. 5197 this variation is found within single specimens. Coll. 5099 is very peculiar and is only tentatively placed in A. husnotii. The leaves in these specimens are rather obliquely inserted and of two shapes: 1) widely spreading and more or less convex above, 2) obliquely spreading and more or less concave with a sheathing base. The wide-spreading leaves are bifid up to 1/5-1/4 of their length, somewhat more deeply bifid than usual although Fulford (1968: Pl. 103 Grolle & Gradstein (1988) . *Haesselia acuminata Gradst. spec. nov. (Fig. 2 Dioicous, brownish when dry, the shoot fragments up to 2 cm long, 1,5-2 mm wide, creeping (?), sparsely and irregularly branched, the branches ventral-intercalary, stolons lacking; rhizoids colorless, scattered on the ventral stem surface, on some shoot protions lacking. Stems thick and rigid, ca. 0,3 mm in diameter, reddish brown, dorsally with a strip of 2(4) cortical cells free of leaf insertion, the ventral merophyte 1 row of cortical cells wide. Cross section of stem applanate above, about 9 cells high, with a distinct hyalodermis of rather large cells with slightly thickened, colorless walls surrounding a medulla made up of smaller cells with strongly thickened, pitted brown walls, the hyalodermis asymmetric: dorsally of 1 layer of cells, ventrally in part of 2 layers of cells. Leaves alternate, succubous, spreading at an angle of ca. 60° and somewhat ventrad, the surface convex, the outline broadly and asymmetrically ovate-triangular, 1,2-l,4 mm long, 1-1,3 mm wide, the insertion line suboblique, straight for most of its length, curved downwards towards the ventral leaf base, about 4/5 x leaf length; dorsal leaf base longly decurrent, ventral leaf base not decurrent, the margins entire, the dorsal margin more or less plane and straight except near the apex, the ventral margin recurved, arched and somewhat ampliate near the base, the leaf apex usually recurved, short acuminate (3-4 cells long) with a 1-celled tip. Leaf cells very large and almost empty, short rectangular, pentagonal or hexagonal, in the upper middle of the leaf 90-140 x 60-100 µm, towards the base up to 200 µm long, the walls brownish, slightly thickened by stellate trigones, the trigone rays of variable length, opposite rays approaching each other and leaving a narrow pit; cuticle smooth; oilbodies not observed. Underleaves lacking. Androecia not seen. Gynoecia at the tip of a leading shoot, with a single ventral-intercalary innovation, the vege-tative leaves gradually (5-6 leaf cycles) becoming transverse towards the involucre, their apex becoming unequallly bilobed to 1/3, their dorsal base becoming slightly concave, without tooth. Involucre erect, brush-like compressed in absence of fertilization, with bracteoles, the bracts and bracteoles in 2(?) series, free, the bracts very different from ordinary leaves, slightly longer, bisbifid to 3/4 of their length, the lobes lanceolate-acute, the lateral lobes shorter and narrower than the median lobes; bracteoles narrower than the bracts, narrowly oblong, bifid to 3/4. Perianth lacking. Vegetative reproduction not observed. Haesselia acuminata belongs in the genus Haesselia (Cephaloziaceae subfam. Trabacelluloideae) because of the somewhat obliquely Jungermanniaceae *Stenorrhipis grollei Gradst. spec. nov. (Fig. 3) Plants monoicous, forming small dark-green mats on rocks in streams, consisting of erect leafy shoots arising from leafless creeping stolons, the erect shoots up to 1 cm long, unbranched and without rizoids, in the lower half brown and usually leafless or with rudimentary leaves, stoloniform, in the upper half greenish-brown and with well-developed leaves, the creeping stolons brown, without or with sparse rhizoids, irregularly branched, the branches intercalary. Stem rather fragile, up to 0,2 mm in diameter, in cross section consisting of a 2-celled thickwalled brown epidermis surrounding a thinwalled hyaline medulla, the outer epidermal cells small, ca. 12 µm high, the subepidermal cells larger and less thickened, 14-17 µm high, the medullary cells 16-23 µm high. Leaves succubous, oblique to subtransverse, obliquely to widely spreading, the lamina plane to convex, concave at the base, quadrate to obovate, 0,5-0,9 mm long, the margins entire, plane, straight or slightly curved, narrowed to the base, the apex truncate to rounded; leaf cells small, quadrate to rectangular, in the upper middle 12-22 x 10-20 µm, slightly larger near the base, the walls somewhat thickened, the cuticle smooth; oil bodies not observed. Underleaves lacking. Androecia in spikes terminal on the leafy shoots, the androecial bracts in 6-8 series, much smaller than vegetative leaves, saccate-imbricate, bearing 2 antheridia each; androecial bracteoles lacking; antheridium ovoid, ca. 100 µm in diameter, the stalk shorter than the body, uniseriate. Gynoecium terminal on a leafy shoot, without innovations, the bracts transverse, in 2 series, resembling vegetative leaves (undivided, margins entire) but the subinvolucral bracts slightly larger, the involucral bracts smaller, their bases connate with the perianth, unequal in size: the outer involucral bract slightly shorter than the subinvolucral bracts and spreading at apex, the inner one much smaller, ca. 1/2 x the length of the subinvolucral bracts, fully erect and more or less appressed to the perianth. Perianth cylindrical, longly exserted beyond the involucre, ca. 2 mm long, deeply 4-lobed over its entire length, the lobes rounded-smooth on their backs, slightly waving, separated from each other by a narrow sinus; perianth mouth truncated, irregularly crenate, of thickwalled rectangular cells.
Stenorrhipis grollei constitutes the first New
World record of Stenorrhipis Herz., a small, poorly known genus previously collected a few times on the East African Islands (S. madagascariensis (Steph.) Grolle) and in Malesia (S. rhizomatica Herz.). All species seem to be rheophytic and exhibit the characteristic growth habit of creeping stolons and short, erect leafy shoots. S. grollei differs from the other species by the undivided leaves, those in S. rhizomatica and S. madagascariensis being bifid (Grolle 1963 such as the leaves, which are widely spreading, flat or more or less convex and narrowly oblong with subtruncate apex, the oblique dorsal leaf insertion, the leaf-free strip on the dorsal stem surface and the pendent, epiphytic growth. Particularly striking are the leaf insertion-line and the leaf-free strip on the stem, the latter character being unique in Jungermanniaceae and being reminiscent of Cephaloziaceae. We have now come to the conclusion that the species should be removed from Anastrophyllum and placed in a new genus. We acknowledge the advise of our colleagues Dr. Riclef Grolle and Dr. Jiri Vána as to the generic placement of the species. The Gradstein collections are from the North ridge of Mt. Roraima, where the species is rather common on isolated shrubs. The Aptroot specimen is from the canopy of the montane rainforest lower down on the north slope and consists of a few shoots, which were growing in a mat of Frullania pendulostyla. *Jamesoniella rubricaulis (Nees) Grolle - Plants medium to large in size, 3-6 cm long and 4-6 mm wide, dull to pale brownish green, obliquely ascending, without creeping stem. Stem about 300 µm thick, bright brown, broadly exposed both dorsally and ventrally, in cross section about 18 cells across, the cortical cells in 2(-3) layers, thick-walled, with bright brown color, the inner cells thin-walled; branches sparse, always lateral-intercalary, as vigorous as the leading shoot, gradually attenuate toward the apex when sterile. Leaves remote, rather flat, nearly horizontally or sometimes subobliquely spreading, the dorsal margin weakly revolute, moderately decurrent along the dorsal stem-midline, the ventral margin hardly decurrent, at base not extending to the ventral midline, leaving a ventral merophyte of 3-4 cell rows; leaves oblong or oblong-ligulate, 1-1,5 mm wide and 2,1-2,5 mm long (1,6-2,2 x as long as wide), widest at the middle, moderately cuneate toward the base, the dorsal margin nearly straight to moderately arched, entire, the apex rounded or obliquely truncate, entire or sometimes with 1-3 small teeth (or sometimes only angulations), the ventral margin arched, entire. Cells of the leaf middle 20-30 x 30-45 µm, of the leaf base 25-33 x (45-)50-75 µm, the walls thin, the trigones small, elongated along the cell walls as in P. bursata (thus, cell walls sometimes appearing to be evenly thickened), cuticle smooth; oil bodies not observed. Underleaves vestigial, 2-3 cells wide, with 2-3 cilia of 2-3 cells long each, easily dropped off on mature shoots. Asexual reproduction not seen. Gynoecia terminal on shoot, with 1-2 innovations; bracts similar to leaves in size and shape, the margins entire or sometimes with 1-3 small teeth (or merely angulations) around the apex; perianth long exserted, cylindrical, 2,8-3,3 mm long and 1,8-2,1 mm wide, the dorsal keel near equal to (or little longer than) the ventral keel, not winged, the mouth nearly truncate and spinosely toothed, the teeth 1-2(-3) cells wide at base and 3-6 cells long. This new species is very similar to Plagiochila divaricata Lindenb., but well characterized by 1) the nearly horizontally spreading leaves, 2) the usually entire leaf margins (sometimes with 1-3 small teeth), 3) the moderately cuneate leaf base, 4) the small trigones narrowly elongating along the cell walls as in P. bursata, and 5) the long exserted cylindrical perianth. Plants medium-sized, yellow-brown in herbarium. Stem 10-25 mm long, ca. 0,13 mm in diam., with leaves 2,0-2,3 mm wide, irregularly pinnately branched, branches 1,7-2,0 mm long, ca. 0,08 mm in diam., with leaves 1,1-1,2 mm wide; stem 5-7 cells thick, cortical cells as large as medullary cells, all cells somewhat thick-walled with large, nodulose trigones, pale yellow. Leaf-lobes moderately imbricate, widely spreading, slightly concave, ovate, 1,3-1,4 mm long, 1,0-1,2 mm wide, apices obtuse, narrowly incurved, basal margins arched. not auriculate at base, dorsally extending more than stem-width beyond the farther edge of stem, insertion almost straight; marginal cells 20-21 x 21-24 µm, median cells 25-28 x 21-22 µm, basal cells 31-38 x 21-24 µm, all cells thin-walled with large, strongly bulging, nodulose trigones, intermediate thickenings present; cuticle minutely and densely verrucose; leaf-lobules loosely imbricate, widely spreading, subquadrate, ca. 1/2 of the lobe length, 0,7-0,8 mm long, ca. 0,6 mm wide, apices bluntly angular (when flat), abaxial margins almost straight, decurrent, adaxial margins arched toward base, the bases not auriculate, extending less than stem-width beyond the opposite edge of stem, insertions almost straight, short, carinal regions usually widely inflated; rhizoids scarce, brown; keel spreading at angles of ca. 60° with the stem, 0,6-0,75 mm long, straight or slightly arched, not decurrent, sinuses very wide or absent.
Sexual organs not seen. Radula gradsteinii is characterized by 1) the cellwalls of the leaf-lobes thin with large, strongly bulging, nodulose trigones and with a minutely and densely verrucose cuticle, and 2) the widely spreading, subquadrate leaf-lobules with almost straight and not-decurrent keels. The species is unique by the cell-wall characters mentioned above and seems to have no close relative in tropical America. It belongs in the subsection Densifoliae (Castle ex Grolle) Yamada & Piipo of the subgenus Radula. *Radula guyanensis Yamada spec. nov. (Fig. 5 Leaf-lobes loosely to moderately imbricate, widely spreading, slightly concave, when flat ovate, falcate, 0,8-0,85 mm long, 0,6-0,0,65 mm wide, apices obtuse, not incurved, dorsal bases arched, not auriculate, covering the stem 2/3-4/5 of the stem-width (rarely extending slightly beyond the opposite edge of the stem), insertion almost straight; marginal cells 13-16 x 9-10 µm, median cells 19-21 x 16-18 µm, basal cells 24-28 x 13-15 µm, all cells thin-walled with minute trigones, intermediate thickenings lacking, cuticle smooth; leaf-lobules remote, obliquely spreading, subquadrate to quadrate, ca. 1/3 of the lobe length, 0,2-0,3 mm long, apices bluntly angular (or occasionally obtuse and prolonged), appressed to the lobe, abaxial margins slightly arched to almost straight, not decurrent, adaxial margins almost straight toward the rounded to bluntly angular bases, sinuate at middle, basal portions covering the stem 1/3-1/2 of the stemwidth (never extending beyond the stem), insertions slightly arched, carinal regions narrowly inflated; rhizoids scarce, brown; keel spreading at angles of ca. 50° with the stem, 0,2-0,3 mm long, almost straight to slightly arched on lower stem portions, not decurrent, sinuses bluntly angular to obtuse. Sexual organs not seen. The diagnostic characters of Radula guyanensis are 1) the thickened epidermal walls of the stem, 2) the ovate leaf-lobes with obtuse apices, 3) the thinwalled leaf cells with smooth cuticle, 4) the more or less quadrate leaf-lobules with rounded to bluntly triangular, non-auriculate bases (covering 1/3-1/2 of the stem-width) and more or less straight keels, and 5) the keels spreading at ca. 50° with the stem. The new species is closely related to Radula longiloba Yamada from Cuba. The latter species differs by its irregularly pinnate branching, its longer, ovate-oblong leaf-lobes and its slightly wider spreading keel (60° Plants medium-sized, yellow-brown in herbarium. Stem 1 cm long, ca. 0,1 mm in diam., with leaves 1,4-2 mm wide, rather sparsely irregularly pinnate, primary branches obliquely spreading, 2,5-4 mm long; stem 6 cells thick, cortical cells as large as medullary cells, all cells thin-walled without trigones, pale yellow. Leaf-lobes moderately to losely imbricate, widely spreading, nearly flat, ovate (rarely falcate-ovate), 0,7-0,9 mm long, 0,6-0,7 mm wide, apices obtuse, not incurved, dorsal margins arched, not auriculate at base, covering 1/2-2/3 of the stem width (rarely extending beyond the opposite edge of the stem), insertions almost straight; marginal cells 15-16 x 8-10 µm, median cells 19-21 x 13-15 µm, basal cells 25-28 x 10-14 µm, all cells uniformily thinwalled with minute trigones, intermediate thickenings, cuticle smooth; leaf-lobules remote, obliquely spreading, when flat subquadrate, rarely subrhombic, ca. 1/2 of the lobe-length, 0,25-0,3 mm long, 0,15-0,25 mm wide, apices bluntly angular, not elongate, depressed to the lobe, margins almost straight, the adaxial margin often sinuate at middle, the basal portions bluntly angular, small, covering up to 1/4-1/2 of the stem-width (rarely not covering the stem), insertions ± straight, carinal regions slightly inflated; rhizoids few, pale brown; keel spreading at angles of ca. 30°w ith the stem, 0,3-0,4 mm long, straight to slightly arched, not decurrent, sinuses bluntly angular. Dioicous (androecium not seen)? Gynoecium terminal or lateral on stem and branch, with two subfloral innovations, bracts one pair; bract-lobe ovate with obtuse, ± incurved apex, bract-lobule subquadrate with sinuate keel; perianth long, trumpet-shaped, ca. 2,7 mm long, 0,6 mm wide at mouth, mouth weakly undulate; capsule-wall thin, two-layered, cell-walls of the inner layer with poorly developed secondary thickenings, cell walls of the outer layer thin with red-brown secondary thickenings. The diagnostic characters of Radula mazarunensis are 1) the stem 6 cells thick, 2) the ovate, nearly flat leaf-lobes with obtuse apices, 3) the thinwalled cells with smooth cuticle, 4) the obliquely spreading, subquadrate (rarely subrhombic) leaf-lobules with bluntly angular apices and non-decurrent keels, 5) the small bases of the leaf lobules covering less than 1/2 of the stem width, and 6) the terminal or lateral gynoecium with two innovations and a long trumpet-shaped perianth with a weakly undulate mouth. The above combination of characters is unique and no close relative of this species is known. R. mazarunensis belongs in Radula section Radula.
Frullaniaceae
Frullania apiculata (Reinw. et al.) Echinocolea (fide R. Grolle in litt.). Stenorrhipis grollei constitutes the first New World record of this poorly known rheophytic genus, previously known from eastern Africa and Borneo. Noteworthy are also some species, which were previously known from only one or two localities: Renauldia paradoxica Allen, previously known from western Panama (Allen 1987a) , Dicranoloma brittonae Bartr. recorded once from Panama and from the Guayana Highlands of Venezuela, Micropterygium tumidulum Fulf., previously known from the Ayan tepui, Venezuela (Fulford 1966) , and Pleurozia heterophylla Fulf., the only New World species of Pleurozia and restricted to the Gayana Highlands where it was collected twice (Fulford 1971) . The north slope of Mount Roraima proved to be the richest area for bryophytes, especially liverworts, and most of the novelties were found there. In total we collected here over 180 species (115 liverworts, 60 mosses), about half of them new to the Guianas. In comparison, the lower tepuis investigated (e.g. Latipu, Membaru) lack a montane forest, are dryer and have a much less spectacular bryophyte flora. The slope of Mt. Roraima is very cloudy and humid and harbours a very mossy montane forest. The high humidity is presumably due to the presence at the base of the mountain of vast areas of untouched rainforest, extending over most of the Upper Mazaruni District. The 'Waruma trail', along which collecting at Mt. Roraima was done, runs for about 20 km. through a dense, periodically flooded rainforest bordering the Waruma river, at an altitude of about 550 m. The riverine forest consists of trees with relatively thin trunks, rising to a height of about 20-30 m. There is a well-developed understory of shrubs and numerous saplings. The gently rising, lower slopes of the mountain are covered by a submontane forest (ca. 600-1200 m.) not very different in aspect and species composition from the riverine forest, except for the somewhat increased 'mossyness' of the forest. The bryophyte cover is much less prominent as in the montane forest, however, and mats covering the trunks are maximally 5 cm. in thickness (10-20 cm. thick in the montane forest). Marsupidium gradsteinii is common on trunk bases as well as on rocks in small creeks. The montane forest occurs on the steeper slopes, from 1200 m. upwards to the base of the lower cliffs at 1600 m. The ground is very rocky and uneven, and the tree layer is slightly lower than in the submontane forest and probably composed of different species. The montane forest is also considerably more 'mossy' and huge bryophyte 'furs', 1-2 dm. thick, cover trunks and branches, while long garlands hang from twigs and saplings of the understory. The bryophyte cover consists mainly of large quantities of liverworts, especially Bazzania spp. (B. stolonifera, B. gracilis, B. glaziovii, B. cf. longistipula In the Guianas virtually all of these species are known only from Mount Roraima. The north ridge below the summit (ca. 2000-2300 m.) is covered by a 3-4 m. high scrub which, in the lower, broadest portion of the ridge gives way to a wet, white-sand savannah, the 'El Dorado swamp ' (MacInnes 1974) . At its upper end the ridge meets the upper cliff: the 'Prow' of Mount Roraima. The flowering plants of this vegetation belt are very interesting and include many taxa endemic to the Guayana Highlands. The cryptogamic flora is poorer but includes interesting species including several endemics. In the savanna two widespread species of Campylopus, C. subcuspidatus and C. richardii, and Leucobryum laevifolium form large, peatmoss-like cushions. Creeping among these cushions and over litter occur at least three hepatics endemic to the Guayana Highlands: Micropterygium tumidulum, Trabacellula tumidula and Haesselia acuminata. Unusual species are also seen on twigs, e.g. Apparently, all of these species had been collected on the ledge or the summit of Mount Roraima in the ascent area, at altitudes between 2300-2700 m. Their absence in the materials from the Guyana side may in part be due to the fact that the vegetation on that slope ends at 2300 m., where the ridge meets the bare upper cliff.
